can alter community structure and the metabolic balance of ecosystems (Dossena et al. 2012; Yvon-Durocher et al. 2015) , and continue to provide a powerful tool to investigate how individual-and community-level properties influence ecosystem functioning and the impact of warming on these links.
Experimental setup and maintenance
We sampled all twenty mesocosms (~200 mL) and inoculated each sample into laboratory microcosms in a reciprocal transplant experiment on 13 th April 2016.
Microcosms were inoculated with a starting density of 200 cells mL -1 in water collected from the mesocosms supplemented with Bold's Basal Medium (BBM) (0.01 of standard concentration) and placed in incubators (Infors-HT) at 16 ºC and 20 ºC (the temperatures of the ambient and warmed mesocosms respectively on the day of sample collection). Each mesocosm was passed through a 40 µm filter prior to inoculation to remove zooplankton from the microcosms. Phytoplankton communities were maintained on a 12:12 light:dark cycle with a daily light intensity of 175 µmol -1 m -2 s -1 . This resulted in 40 communities with 10 replicates of each combination of short-and long-term warming (i.e. warmed mesocosm in warm incubator, ambient mesocosm in ambient incubator, warmed mesocosm in ambient incubator and ambient mesocosm in warm incubator). Autotroph counts were tracked daily using flow cytometry (BD Accuri C6). After ~17 days of culture, most communities showed a slowing of biomass accrual due to density dependence and resource limitation. The communities were then maintained by replacement of 50% of the culture with new medium (mesocosm water supplemented with BBM).
Analysing sequencing data
Sequence data was analysed in R (v 3.3.2) (Team 2014) using the packages 'dada2'
and 'phyloseq' (Callahan et al. 2015 (Callahan et al. , 2016 . Reads were truncated at 250 bp. We then followed the full stack workflow to estimate error rates, infer and the merge sequences, construct a sequence table, remove chimeric sequences and assign taxonomy (Callahan et al. 2016) . Sequence inference was done by pooling all the samples to improve the detection of rare variants that are seen just once or twice in an individual sample, but many times across all samples. We combined multiple rRNA databases to create a new database from which taxonomy was assigned. PhytoREF (Decelle et al. 2015) , provides a reference database for the plastidial 16S rRNA gene for photosynthetic eukaryotes.
Consequently, in a single amplicon sequencing run of the 16S v4 region we quantified both bacterial and eukaryotic autotroph diversity. We combined the PhytoREF database with the Ribosomal Database Project (Cole et al. 2014 ) that contains ribosomal RNA sequences of prokaryotes and 2700 16S rDNA cyanobacterial references (Decelle et al. 2015) . Using CD-HIT (Li & Godzik 2006) we created a clustered database that aligned sequences with >97% similarity. We then preferentially assigned clustered sequences as originating from 1) PhytoREF, 2) cyanobacteria or 3) the Ribosomal Database Project as previous work has shown erroneous assignments of chloroplast plastidial sequences as being of bacterial origin (Decelle et al. 2015) . We used the R package 'taxise' (Chamberlain & Szöcs 2013) to reconcile each species in the reference database with its higher taxonomy. Samples were removed if represented by fewer than 1000 reads and the remaining samples were standardised to the total number of amplicon sequence variants (ASVs; Callahan et al. 2017 ) through rarefaction to account for biases associated with differences in sequencing effort. We then selected ASVs (amplicon sequence variants) corresponding to autotrophic taxa, which resulted in samples from 37 of the 40 communities that could be used for downstream analysis.
Measuring community metabolism
After ~30 days of culture (enough time for acclimation responses to short-term warming to occur [1-10 generations in phytoplankton] (Staehr and Birkeland, 2006)),
we measured metabolism at incubator temperature (16 ºC or 20 ºC) on communities below carrying capacity. Aliquots (30 mL) of each community were concentrated through centrifugation (~1500 rpm for 30 minutes at 4 ºC) and resuspended in 5 mL and acclimatised to the measurement temperature for 15 minutes in the dark prior to measuring metabolic flux. Primary production and community respiration were measured through oxygen evolution in the light and oxygen consumption in the dark respectively on a Clark-type electrode (Hansatech Ltd, King's Lynn UK Chlorolab2).
Primary production was measured at increasing light intensities in minutely intervals of 50 µmol -1 m -2 s -1 to 200 µmol -1 m -2 s -1 and then in intervals of 100 µmol -1 m -2 s -1 up to 1800 µmol -1 m -2 s -1 that yielded a photosynthesis irradiance (PI) curve ( Figure S1 ).
Rates of community respiration were measured for two minutes in the dark at the end of each PI curve to ensure respiration was not limited by available photosynthate during the measurement period.
Each individual PI curve was fit to a modification of the Eiler's curve for photoinhibition that incorporates community respiration. This model allows for negative rates of net primary production at low light levels even when community respiration is greater than gross primary production (Eilers and Peeters, 1988):
( ) = =%% >?@ A (=%% >?@ /CA DEF G ) A G H IJKI GLMM >?@ NO DEF P PAH LMM >?@ N − (S1) where ( ), is the rate of net primary production at irradiance, , RST is the maximal rate of net primary production at optimal light, UVW , controls the gradient of the initial slope and is community respiration, the rate of oxygen consumption in the dark. Gross primary production (GPP) at light saturation was then found by adding community respiration onto maximal net primary production ( = RST + ).
Gross primary production at light saturation and measured community respiration were subsequently used in the metabolic scaling framework.
